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(S) Locking or security seal. 

(57) A one-piece molded plastic seal (10) has an 
elongated, flat, flexible strap (12) integral with a 
housing (14) at one end (12a). The other end 
(12b) of the strap (12) is conformally receivable 
in and movable through a passageway (20) in 
the housing (14) to form the strap (12) into a 
closed loop. A flexible pawl-like member in the 
passageway (20) cooperates with a plurality of 
ratchet-like teeth (52) on one surface (22) of the 
strap (12) to prevent reverse movement of the 
strap (12) from the passageway (20) after it is 
inserted untwisted into the proper end (20b) of 
the passageway (20). The pawl and the teeth 
(52) are unable to prevent reverse movement if 
the strap (12) is inserted into the proper end 
(20b) of the passageway (20) with a half twist or 
is inserted into the other passageway end (20a) 
without twisting. To prevent improper insertion 
of the strap (12) into the passageway (20) a 
groove is formed in the passageway (20). A 
surface feature (30) is formed on the surface 
(18) of the strap (12) opposite that (22) which 
carries the teeth (52). The surface feature (30), 
which preferably comprises a series of raised 
mesas (34), is conformally received in the 
groove when the strap (12) is properly inserted 
into the passageway (20) without twisting. 
When the strap (12) is properly inserted into the 
passageway (20) without twisting. When the 
strap (12) is improperly inserted, the passage- 
way (20) interferes with and applies force to the 
mesas (34) to discolor and/or deform th strap 
(12), thus, providing a visual indication of in> 
prop r insertion. 
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BACKGROUND OF THE INVENTION 

Th pres nt invention relates to a locking or se- 
curity s a), and, m re particularly, to a ne-piece, 
molded plastic, disposable locking r security seal 
adapted to be formed into a loop to close a bag, or to 
seal some other item such as a trailer, and to give a 
visual indication of an attempt to gain unauthorized 
access to the contents of the bag or the sealed item. 

One type of security seal for bags and other con- 
tainers, such as trailers, comprises an elongated flex- 
ible band having a free end and a housing at the other 
end. The band is insertable into a passageway 
through the housing to form the band into a closer 
loop. The closed loop may be placed around the neck 
of a bag or through a hasp or other locking facility. Fa- 
cilities in the passageway and on the band permit the 
band to be inserted into the passageway but prevent 
its withdrawal. Thus, the seal may be rendered inef- 
fective only by rendering it disintegral. If the seal is ap- 
propriately constructed, i.e., from plastic attempts to 
defeat it will be evidenced by deformation or discol- 
oration of the plastic. Accordingly, visual evidence of 
an attempt to tamper with the seal is given by its dis- 
integrity and by its deformation or discoloration. 

Because of the length of the band, it is possible 
to improperly insert it into the passageway so that the 
facilities in the passageway and on he band are inop- 
erative or are otherwise unable to prevent withdrawal 
of the band. 

An object of the present invention is the provision 
of a visual indication that the band has been improp- 
erly inserted into the passageway. 

SUMMARY OF THE INVENTION 

With the above and other objects in view, the 
present invention contemplates an improved, one- 
piece seal. The seal has an elongated strap or band 
with a housing at one end. The free end of the strap 
is receivable in and movable through a passageway 
in the housing to configure the strap into a closed 
loop. Facilities in the passageway and on one surface 
of the strap prevent withdrawal of the strap from the 
passageway if the strap does not have a half-twist 
and is inserted into a selected end of the passage- 
way. The facilities are unable to prevent withdrawal of 
the strap if it is inserted into the selected end with a 
half-twist or if it is inserted into the other end of the 
passageway. 

The invention comprises a groove in the passa- 
geway and one or more surface features on the other 
surface of the strap. If the strap is properly inserted 
int the passag way, the surfac feature is conf r- 
mally receiv d by the groove. If the strap is improp- 
rly inserted, a n n-grooved portion of th passage- 
way applies f rceth r to which d forms or discolors 
th surface feature to provide a visual indicati n of 



improper ins rti n. Preferably, th seal is molded 
from plastic and th surface fture constitutes n r 
more raised mesas. 

5 BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a side elevation of a seal according to 
the present invention, the seal having a band, a 
housing and a tag; 
10 Figure 2 is a top view of a portion of the seal of 
Figure 1 showing the interior of the housing and 
the tag; 

Figure 3 is a bottom view of a portion of the seal 
of Figure 1 showing the interior of the housing; 
15 Figure 4 is an enlarged sectional side view of the 
seal housing taken along line 4-4 in Figure 3; 
Figure 5 is an enlarged side view of a portion of 
the strap of Figure 1; 

Figure 6 is a bottom view of a portion of the strap 
20 of Figure 1; 

Figure 7 is a top view of an indicia bearing flag 
usable with the seal of Figure 1; and 
Figure 8 is an enlarged top view of the portion of 
the strap shown in Figure 5. 

25 

DETAILED DESCRIPTION 

Referring to Figure 1 , there is shown a locking or 
security seal 10 according to the present invention. 

30 The seal 1 0 is preferably molded from a su itable plas- 
tic, such as nylon or polypropylene as a one-piece, in- 
tegral unit The seal 1 0 includes an elongated, flexible 
band or strap 12 integral at one end 12a with a lock 
housing 14. The housing may also be integral with a 

35 tag 16, which may be generally co planar with the 
band or strap 12. Preferably the majority of the hous- 
ing 14 extends away from one side or surface 18 of 
the band and of the tag 16. The housing 14 includes 
a passageway, which is shown schematically at 20 in 

40 Figure 2 (See Figures 2-4 for greater detail) and which 
is described below. The other side or surface 22 of 
the band or strap 12 carries integral pointed projec- 
tions 24. One end 20b of the passageway 20 is gen- 
erally coplanar with the side or surface 22 while the 

45 other end 20a is separated from the surface 1 8. 

In use, where the seal 10 closes, and is to be 
pulled tightly about, the neck of a cloth or plastic bag 
(not shown) which holds items or material (such as 
money or mail) the free end 12b of the band or strap 

so 12 may be inserted through holes or slits in the bag 
and may then be inserted into the end 20b of the pas- 
sageway 20 in the housing 14 from the side 22. The 
band 12 is then moved through the passageway 20 
until the free end 12b exits th end 20a of th passa- 

55 geway 20. This forms th band 12 int a closed loop 
r noos which surrounds th neck of the bag. Th 
band 12 is forth r m v d ut of the passageway end 
20a until the closed lo p or noos firmly ngagesand 
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cl ses the bag neck. Th proj cti ns 24 dig into or n- 
gag the bag to prevent th seal 10 from being pulled 
therefrom. 

Facilities 26 and 28 located respectiv ly n th 
band 12 and in the passag way 20 permit th above- 5 
described insertion and movement of the end 12b of 
the band 12 through the passageway 20. These 
same facilities 26 and 28 prevent reverse movement 
or withdrawal of the band 12 out of the passageway 
20. Thus, since the seal 10 cannot be removed with- 10 
out being cut, it cannot be reused or resealed. 

Once the seal 10 has dosed the bag neck, ac- 
cess to the bag cannot be gained without removing or 
rendering disintegral (as by cutting) the seal 10. The 
later two events are, when they occur without author- 15 
ization, visually detectable; yielding an indication that 
unauthorized access has been attempted or ach- 
ieved. Tampering with the seal 10, whether such 
leads to access or not typically results in deformation 
of or "discoloration" of the seal 1 0 in some area there- 20 
of. The "discoloration" usually takes the form of a 
whitening, clouding or crazing of the plastic of the 
seal 10 in the area where prying, squeezing, bending 
or twisting of the seal 10 has occurred. Thus, defor- 
mation and discoloration of the seal 10 also yield a 25 
visual indication that unauthorized access has been 
attempted. 

The seal 1 0 can be used on various types of bags, 
such as money bags, mail bags, courier bags and in- 
ner drum bags. The seal 10 may also be used on liq- 30 
uor cabinets, in- room bars in hotel rooms, tote bins 
and other containers such as trailers, air cargo con- 
tainers and railroad cars. 

As described below regarding the facilities 26, 
28, given the length of the band 12- typically, from 7 35 
inches to about 1 6 inches- it is possible to incorrectly 
insert the free end 12b of the band 12 into the pas- 
sageway 20. First, the free end 12b may be inserted 
into the end 20b of the passageway 20 after the band 
1 2 is given a half-twist Second, the free end 1 2b may 40 
be inserted into the end 20a (instead of the end 20b) 
of the passageway 20 with the band 12 untwisted. In 
either case the facilities 26, 28 become inoperative to 
prevent withdrawal of the band 12 from the passage- 
way 20. As a result, the seal 10 could be disassem- 45 
bled, without a visual indication thereof being given, 
and, following unauthorized access to the bag, the 
seal 10 could be reassembled in the proper fashion. 

The present invention comprises facilities 30 on 
the band 12 and facilities 32 in the passageway 20 for 50 
providing the user of the seal 10 ,with a visual indica- 
tion, at the time the seal 10 is emplaced on a bag, that 
one of the above improper installations has been em- 
ployed. 

The band 12 has a g n rally rectangular cross- 55 
section and th passageway 20 has a similar, confor- 
mal cross-s ct ton (S Figures 2 and 3). The facil ities 
26onth band 12 reside n the surface or side 22. 



Th facilities 30 on th band 12 are n the surface r 
side 1 8. That is, as shown in Figures 1 and 5, th fa- 
cilities 26 and 30 are preferably on opposite sides 1 8, 
22ofth band 12. 

Th facilities 30 comprise a plurality of small me- 
sas or projections 34 integral with the surface 18 of 
the band 12. The facilities 32 comprise a groove or 
channel 36 formed in a wall 38 of the passageway 20 
for conformally receiving the mesas 34. The groove 
36 is oriented so that when the free end 12b of the 
band 12 is properly inserted into the end 20b of the 
passageway 20, the band 12 is conformally received 
with clearance by the passageway 20 and the mesas 
34 are conformally received with clearance in the 
groove 36 (See Figures 4 and 5). Movement of the 
band 12 through the passageway 20 results in no de- 
formation or discoloration of the mesas 34. 

However, if one of the two improper insertion 
methods are attempted, the mesas 34 are located 
diametrically away from and do not enter, the groove 
36. Instead, as the band 12 moves conformally 
through the passageway 20, the mesas 34 are forced 
past and through a wall 40 of the passageway 20 op- 
posite the wall 38. The wall 40 has no groove. The for- 
ces applied to the mesas 34 by the wall 40 deform or 
discolor them, thus providing a visual indication that 
the seal 10 has been improperly assembled. More- 
over, the interference between the mesas 34 and the 
wall .40 requires that high pulling force be applied to 
the end 12b of the band 12. This high force can pro- 
vide a tactile indication that the band 12 is being im- 
properly inserted into the passageway 20. 

As should be apparent the facilities 30 and 32, 
that is, the mesas 34 and the groove 36 of the present 
invention, are usable with a wide variety of facilities 
26 and 28 for preventing removal of the band 12 from 
the housing. Specific preferred facilities 26, 28 are 
described hereafter, it being understood that the fa- 
cilities 26, 28 may assume other forms than those de- 
scribed herein. 

One form of the facil ities 28 is first described. The 
walls 38 and 40 of the passageway 20 have some- 
what complex configurations. Referring to figure 4, 
starting at the end 20b of the passageway 20, the 
wall 40 extends toward the end 20a and is "stepped," 
that is, is dislocated to the left in Figure 4, as gener- 
ally shown at 42, thence continuing to the end 20a. 
In the vicinity of the step 42 there extends across the 
width of the passageway 20 a flexible, pawl-like 
member 44. The member 44 has a latch surface 46. 
A rib 48 is formed on the wall 40 and extends from 
near the end 20a to underneath the member 44 with 
which it is integral. 

The wall 38 xt nds from the end 20b toward th 
end 20a, slightly narrowing the passageway 20 by 
turning toward th wall 40, as gen rally shown at 50, 
andth n terminating at the end 20a. Th groove 36 
follows the contour and track f, and is formed in th 
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wall 38. 

In on form, th facilities 26 comprise a series of 
ratchet-like locking lugs r teeth 52 on t h surface 22 
f th band 12. A groov 54 (Figure 5) may be cen- 
trally located along th band 12todivid achofwhat 5 
would otherwise be one lug 52 into a pair of side-by- 
side lugs 52a and 52b. 

When the end 12b of the band 12 is properly in- 
serted into the end 20b of the passageway 20 and the 
end 12b is further pulled after it exits the end 20a of 10 
the passageway 20, the lugs 52 travel past the mem- 
ber 44. The step 42 and the turn 50 force the band 1 2 
to follow a slightly sinuous path with the rib 48 riding 
in the groove 54 between the side-by-side lugs 52a, 
52b and the mesas 34 freely moving through the 15 
groove 36. Camming surfaces 56 on the lugs 52 flex 
the member 44 away therefrom as the band 12 
moves through the passageway 20 as the lugs 52 
move, latch surfaces 58 thereon move past the latch 
surface 46 permitting the member 44 to move toward 20 
the band 12. An attempt to reversely withdraw the 
band 12 from the end 20b of the passageway causes 
the latch surface 58 of the lug 52, which is now adja- 
cent the member 44, to be engaged by the latch sur- 
face 46 of the member 44. Such engagement pre- 25 
vents reverse movement or withdrawal of the band 12 
from the passageway 20. The sinuousness of the 
band 12 as imposed on it by the sinuous passageway 
ensures that the surfaces 46 and 58 cannot disen- 
gage while an attempt at withdrawal occurs. 30 

The groove 54 and the rib 48 may be eliminated. 
However, it has been found that their presence ren- 
ders "picking" of the seal 10 more difficult. Specifical- 
ly, with the groove 54 and rib 48 present, disengaging 
the surfaces 46 and 58 by manipulation of a tool or 35 
shim inserted into the passageway 20 from the end 
20a proves quite difficult, since both sides of the 
member 44 on either side of the rib 48 must be flexed 
and disengaged from what are, in effect, two lugs 52a 
and 52b. 40 

To aid in pulling the band 12 through the passa- 
geway 20, there may be formed near the free end 12b 
on one or both surfaces 18, 22 a plurality of grip lugs 
60 (Figures 1 and 6). The grip lugs 60 aid the manually 
gripping and pulling of the end 12b out of and away 45 
from the end 20a of the passageway 20. A slit 61 may 
be formed through the band 12 near the end 12b. The 
slit 61 may be engaged by a hook-like tool (not shown) 
toenablethe band 12 to be firmly and tightly wrapped 
about the bag. Another tool (not shown), or one inte- 50 
gral with the hook-like tool, may contain a transverse 
blind slot, the walls of which are shaped to engage 
and conform to the lugs 52. This enables the slot to 
conformally receive a section of the band r strap 12. 
The received band 12 may b further tightened 55 
(pull d through the passag way 20) and, if th si t 

ngages th band or strap 1 2 near the end 20a of th 
passageway 20, t be twisted ab ut th I ng axis of 



the band to snap ff or break th xcess portion of 
the band 20 xtending beyond th housing 14 at th 
nd 20a. 

Th tag 16 may include n or more (preferably 
tw ) integral proj cting studs 62 near th nd 20b of 
the passageway 20. The studs 62 are, therefore, lo- 
cated on the side 22 of the tag 16. A flag 64, prefer- 
ably made of plastic, contains two holes 66 which are 
complementary to the studs 62 and a hole 68 which 
is complementary to the end 20b of the passageway 
20 and can receive therethrough a shroud or cowl 70 
which may be shaped like and surround the end 20b 
of the passageway 20. The holes 66 are fitted over 
and mounted on the studs 62 and the hole 68 is fitted 
over the shroud 70. The stud-hole 62-68 mounting 
may be a removable snap-fit, or the studs 62 may be 
deformed by heat or otherwise to permanently mount 
the flag 64 to the seal 10. 

The tag 16 serves as a partial backing support for 
the flag 64, which may be substantially larger than 
the tag 16 and may bear various bag-contents-related 
indicia related to point of origin and/or destination, 
contents, import/export data and other data, such as 
inventory control data. The data may be put on the 
flag 64 by a removable adhesive label (not shown) or 
by directly writing thereon. When the band or strap 12 
is held within the housing 14, it passes through the 
hole 68 (or through the shroud 70 which is surround- 
ed by the hole 68) to prevent loss of the flag 64 should 
it inadvertently become disassociated from the studs 
62. 

Those skilled in the art will appreciate that vari- 
ous changes and modifications may be made to the 
foregoing without departing from the spirit and scope 
of the following claims. 



Claims 

1 . An improved one-piece locking or security seal of 
the type having an elongated, flat, flexible strap 
integral with a housing on one end, the other end 
of the strap being conformally receivable in, and 
movable through, a passageway in the housing 
to form the strap into a closed loop; means, locat- 
ed in the passageway and on one surface of the 
strap, responsive to insertion of the strap without 
a half-twist therein into a selected end of the pas- 
sageway for permitting movement of the strap 
out of the other end of the passageway and for 
preventing reverse movement of the strap; the 
permitting and preventing means being ineffec- 
tive to prevent such reverse movement if the 
strap is inserted into the selected passag way 
end with a half-twist ther in or is inserted into the 
oth r passag way nd without twisting; th im- 
prov ment comprising: 

a groove formed in th passag way, 



4 



7 



EP 0 540 475 A2 



8 



a surface f ature n the th r surface of 
th strap which is conformally received in th 
groov wh nth strap is ins rtedintoth select- 
ed nd of th passag way without twisting, th 
passag way interf ring with and applying force 5 
to the surface feature if the strap is inserted into 
the selected passageway end with a half-twist or 
is inserted into the other passageway end with- 
out twisting, force applied to the surface feature 
discoloring or deforming it to provide a visual in- 10 
dication of improper insertion. 

2. A seal as in Claim 1, wherein: 

the seal is integrally molded from plastic. 

15 

3. A seal as in Claim 2, wherein: 

the surface feature is a raised mesa inte- 
gral with the other surface of the strap. 

4. A seal as in Claim 3, wherein: 20 

a plurality of raised mesas are located on 
the other surface of the strap. 

5. A seal as in Claim 2, wherein: 

the portion of the permitting and prevent- 25 
ing means on the one surface of the strap con- 
stitutes a plurality of ratchet-like teeth, and 

the portion of the permitting and prevent- 
ing means in the passageway constitutes a pawl- 
like flexible member. 30 

6. An improved security seal of the type having a 
housing and an integral, elongated band; the 
housing having a passageway therethrough for 
generally conformally receiving the band for in- 35 
sertion thereinto from one side of the housing 

and for movement in a first direction through the 
housing beyond the other side of the housing; 
the improvement comprising: 

a plurality of ratchet-like teeth on one side 40 
of the band; 

a pawl-like flexible member in the passa- 
geway for permitting the band to move through 
the passageway in the first direction and for pre- 
venting reverse movement of the band, the mem- 45 
ber permitting the teeth to bypass it during move- 
ment in the first direction, the member engaging 
the teeth to prevent reverse movement; 

a series of protrusions on the other side of 
the band; and 50 

a groove formed in the passageway for 
conformally receiving the protrusions, insertion 
of the band from the other side of the housing or 
insertion of the band from the one sid of th 
h using after th band has receiv d a half twist 55 
causing th protrusi nst ngag anon-grooved 
region of th passageway to thereby ff cts in- 
terf rence between the protrusions and the pas- 



sageway, which interf r nee applies force to th 
protrusi ns which causes deformati n r discol- 
ration of the protrusions to giv a visual indica- 
ti n that th seal has been improperly ass m- 
bl d. 

7. A seal as in Claim 6, which further comprises: 

a channel formed in the teeth along the 
strip to divide each tooth into a side-by-side pair 
of teeth, and 

a raised rib in the passageway which is 
slidably received in the channel as the strap 
moves in the first direction, 

the rib and the channel resisting disen- 
gagement of the pawl-like member from the teeth 
by a tool inserted into the passageway by requir- 
ing that both teeth of a side-by-side pair on either 
side of the rib be simultaneously disengaged from 
the pawl-like member. 

8. An improved indicia-carrying member for use 
with a security seal, the seal being of the type 
having a strap integral with a housing atone end, 
the other end of the strap being movable through 
a passageway in the housing to form the strap 
into a closed loop; means in the passageway and 
on the strap for preventing reverse movement of 
the strap out of the passageway, wherein the im- 
provement comprises; 

a tag having an enlarged surface and be- 
ing integral with the strap and the housing; 

a flag having a hole therethrough, the hole 
being locatable about the point at which the strap 
enters the passageway, the flag having an en- 
larged surface; and 

means for mounting the flag to the tag 
with the hole and the passageway entry point be- 
ing aligned. 

9. An improved indicia-carrying member for use 
with the security seal of Claim 1 , wherein the im- 
provement comprises 

a tag having an enlarged surface and be- 
ing integral with the strap and the housing; 

a flag having a hole therethrough, the hole 
being locatable about the point of entry of the 
strap into the passageway, the flag having an en- 
larged surface; and 

means for mounting the flag to the tag 
with the hole and the passageway entry point be- 
ing aligned. 
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